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IHHOACHUTEJIBHASA 3ATIMCKA

[Ipu pa3paboTke MpOTpaMMBI MO OHOJOTHH TCOPSTHUSCKYIO OCHOBY JIJISi OTPEICIICHUS
NOJX0A0B K (OPMHpPOBAHMIO cOAepKaHUS ydeOHoro mpeamera «buonorus» cocraBwIn:
koHHentyanpaple nojoxeans OI'OC COO o B3aMMOOOYCIIOBICHHOCTH ILEJEH, COJep KaHus,
pe3ynbTaToB 00yYeHUS U TPEOOBAHMIA K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, TIOJIOKEHHUS 00 00X
[esIX W TPHUHIIAIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHME CHCTEMBI CPEIHErO OOIIero
obOpazoBanusi B Poccuiickoii denmepammm, a TakkKe TOJOKEHUS O crHenuduke Ouosoruu, e
3HAYCHUH B MMO3HAHUU KUBOU MIPUPOJIBI M 00CCIICYCHUH CYIIIECTBOBAHMSI YEJIOBEYECKOTO OOIIEeCTBA.
CornacHO Ha3BaHHBIM IOJIOKEHUSIM, OIIPEIETIEHb OCHOBHBIE ()YHKIIMHM IPOTpaMMbl 110 OHOJIOTHH U
€€ CTpYKTypa.

[Iporpamma mo Ouosioruu naéT MPEACTABICHHE O LENsAx, 00 oOmiei cTparerun oO0ydeHwus,
BOCITUTAHWS ¥ PA3BUTHUS OOYUAIONIUXCS CPEACTBAMU yueOHOTO mpeamera «bruonorus», onpenenser
00s13aTeIbHOE TIPEMETHOE COAEPIKaHUE, €ro CTPYKTYPY, paclpesielieHue 1Mo paszesiaM U TeMaw,
PEKOMEHIYEMYIO TIOCIIEA0BATEILHOCTh H3YICHHS ydeOHOT0 MaTepraia ¢ y4€TOM MEKIPEAMETHBIX
¥ BHYTPUIPEIMETHBIX CBS3CH, JIOTUKHA 0Opa30BaTelLHOTO TPOIECcca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B nporpamme no 6MOJI0rUM TaKKe YUUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JINYHOCTHBIM,
METanpeIMEeTHbIM U TMPEAMETHBIM pe3ylibTaTaM 00ydeHus B (OPMUPOBAHUM OCHOBHBIX BHJIOB
y4eOHO-TI0O3HABATEIIPHOM  JICATEIbHOCTH/YUeOHBIX JCUCTBUH  OOYy4aloOlmUXCs 1O  OCBOCHUIO
CoJIepaHus OMOJIOTMYECKOTO 00pa30BaHMUS.

B nporpamme mo Ouomorumm (10—11 kmaccel, 0a30BBIA YpOBEHB) pEaTM30BAH IMPUHIIUII
MPEEeMCTBEHHOCTH B M3y4eHHM Ouosiorud, Onarogaps dYeMy B HEH MpocMaTpUBaeTCs
HaMpaBJICHHOCTh Ha pa3BUTHE 3HAHMM, CBA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYyYHOTO
MHPOBO33PEHHUS,  LEHHOCTHBIX  OpPHUEHTAUUN  JIMYHOCTH,  HKOJIOTUYECKOTO  MBIIUICHUS,
MIpeJICTaBJICHUH O 310pOBOM 00pa3e KU3HU U OEpEKHBIM OTHOLICHUEM K OKpY’Karolel MpupoaHOn
cpene. [losTomy Hapsay ¢ uzyueHueM oOIIeOMOIOTMYECKUX TEOPUH, a TaKKe 3HAHUN O CTPOCHUU
KUBBIX CHUCTEM pAa3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IPOLECCOB B
nporpaMMe IO OHOJIOTUM YAEJICHO BHHUMAaHUE HCIOJNb30BAHUIO IIOJYYEHHBIX 3HAaHUN B
MOBCEIHEBHOM JKM3HM U1 pELICHUS MPUKIaTHBIX 3a7ady, B TOM UHUCle: MNpOo(UIaAKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHMI  4YENOBEKa,  MEIAMKO-TEHETHYEeCKOTO0  KOHCYIbTUPOBAHMA,
000CHOBaHHS SKOJIOTHYECKH I1€71eco00pa3HOro TMOBEIEHUS B OKPY)KAIoIIeH MPUPOJHON cpene,
aHallM3a BIMSAHUS XO3SHMCTBEHHOM [ESATENILHOCTH 4YeJIOBEKa Ha COCTOSIHHME MPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHME BHHMAHUS K NPHUKIATHOW HAMPaBICHHOCTH Y4eOHOTO
npenMera «buoONOTHS MPOAUKTOBAHO HEOOXOAMMOCTBIO OOECIEeUeHHUs! YCIOBUN JUISl pelIeHus
OJIHOM M3 aKTyaJIbHBIX 3a]a4 IIKOJBHOTO OMOJIOTMYECKOTO OO0pa30BaHHUsA, KOTOpas MPEANoiaracT
dbopMmupoBaHre y OOydarOIIUXCS CIOCOOHOCTH aJalTUPOBAThCd K HW3MEHEHUSAM JUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHe cpemHero oOmiero o0Opa3oBaHHUS 3aHUMaeT BaxHoe MecTo. OHa
obecnieunBaer (GopmupoBaHHE Y OOYyJAIOMIMXCS MPEACTaBICHHM O HAyYHOW KapTHHE MHpa,
pacmupsieT 1 0000I1IaeT 3HaHUS O KMBOW MPUPOJE, €€ OTIMUYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii ¥ DHBOJIOLUWHU, CO3MAaéT YCIOBUS JUIS: TIO3HAHHWS 3aKOHOB JKMBOW TPHPOJIBI,
dbopmupoBanusi (YHKIIMOHATHHOW TPAMOTHOCTH, HABHIKOB 3J0pPOBOTO W 0e€30macHOro oOpasa
KU3HU, IKOJIOTUYECKOTO MBIILJIEHUS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MIPUPOJIC U YETIOBEKY.



bonbioe 3HaueHne OMOJIOTUS UMEET TAKXKe JUIsl PELIEHUS] BOCIUTATENbHBIX U Pa3BUBAIOLINX
3amad cpegHero oOmero oOpa3oBaHUs, colHMaIM3aluu oOydaromuxcs. M3ydeHue Ouosoruu
oOecrieynBaeT yciaoBHA UIS  (OPMHUPOBAHUS HMHTEIUICKTYAJIbHBIX, KOMMYHHUKAIlMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET MHTETPAlui OMOJIOTHYECKHIX
3HAHWHA C TMPEJICTABICHUSIMH U3 JPYrHUX YYCOHBIX MPEIMETOB, B YAaCTHOCTH, (DU3UKH, XUMHUH U
reorpadun. Ha3BaHHbIe TOJIOKEHHUSI O MpeaHa3HAUYEHUH Y4eOHOro mnpenmera «buomorus»
COCTaBWJIM OCHOBY JJISI OIIPEIENICHHS MOIX00B K OTOOPY U CTPYKTYPHUPOBAHHUIO €r0 COAEpIKaHus,
IIPEJICTaBICHHOI0 B IIpOrpaMMe 1o OMOJIOrUH.

Ot6op conmepkaHusi yaeOHOTO TIpenMera «buosorus» Ha 6a30BOM YpPOBHE OCYIIECTBIEH C
MO3ULUH KyJIbTypOCOOOpPA3HOTO MOJX0Ja, B COOTBETCTBUU C KOTOPHIM OOydarouuecs IOJKHbI
OCBOWUTH 3HAHUS U YMEHHS, 3HAUMMble A7 (OPMHUPOBAHUS OOILIEH KYyIbTYpbI, ONpEAEISIONe
a/IeKBaTHOE TIOBEJCHHE UYeJOBEKa B OKpY)KaloOIleW TPUPOJHON cpene, BOCTpPEOOBAHHbBIE B
MOBCETHEBHON >KM3HU U TMPAKTHYECKON nesTeabHOoCTH. Ocob00e MecTo B ATOM CHCTEME 3HAHMMA
3aHMMAIOT AJIEMEHTHI COJIEPKaHUsl, KOTOpPbIE CIy)KaT OCHOBOM uis (POpMUPOBAHUS TPEICTABICHUN
O COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTHHE MHpa W IIEHHOCTHBIX OpPUEHTALMSX JIMYHOCTH,
CIOCOOCTBYIONIUX TYMaHU3AIUN OMOJIOTUYECKOTO 00pa30BaHMs.

CTpykTypupoBaHHE coJepxaHUs Y4eOHOTO Marepuajia B IMporpaMMe Mo OuoJioruu
OCYILIECTBJIEHO C Y4YETOM MPHOPUTETHOTO 3HAYEHHS 3HAHUNH OO0 OTIMYUTEIBHBIX OCOOEHHOCTSAX
KUBOU MPUPOJIBL, O €€ YPOBHEBOM OpPraHU3alliu U BOJIIOLMH. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yaeOHoro npenmera «buonorus» BbIIENEHBI CeAyONIne cofepKaTeNbHble JIMHUU: «brosorus xak
Hayka. Meroabl HayyHOro mo3HaHusA», «KneTka kak Ouosjormueckas cucreman, «OpraHusM Kak
Oouosnoruyeckas cucrema», «CucrteMa u MHOrooopazue OpraHmueckoro Mupa», « IBOJIOIUS KUBOI
MPUPOABLY, «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wusyuenuss yuebHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
00y4aroUUMUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIMOHAJIbHONW OpraHU3allii )KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne yMEHUN UCIOB30BaTh ATH 3HAHUSA JUII TPAMOTHBIX JIEUCTBUN B OTHOLICHUU
00BEKTOB >KMBOW MPUPOJIBI U PELLICHUS PA3IMYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTkeHne wLenu u3ydeHus yueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYAIOIIMMUCS CHUCTEMbI 3HAaHUN O OUOJIOTUYECKUX TEOPUSAX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, IPAaBUIIaX, CIYXKAIIUX OCHOBOMU [Uisi (JOPMUPOBAHUS MPEACTABICHUI
0 €CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METO/IaX HAyYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX JKUBBIX CHCTEM pPA3HOTO YPOBHSI OpraHU3allM{, BBINAIOLIUXCA OTKPBITUSX U
COBPEMEHHBIX HCCIIEJOBAHUAX B OMOJIOTHH;

dbopMupoBanre y oOydyarolmIuxcs MO3HABATENbHBIX, HHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHallM3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3IJISJIOB,
UJeH U MOJX0JIOB K M3YYEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIiiy;

CTaHOBIIEHHE Y 00YyJaromuxcst o0mmen KyabTypbl, QYHKIIHOHATBEHON IPaMOTHOCTH, pa3BUTHE
YMEHHUH OOBSCHATh W OLICHWBAThH SIBICHHUS OKPYXKAIOIIETO MHpa >KMBOW MPUPOJBI HA OCHOBAHUU
3HAHWI U OTBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTHH;

¢dopmupoBaHue y oOy4aromuxcs YMEHMH WUIIOCTpUpPOBaTh 3HAYeHHE OHOJIOTHYECKUX
3HAHMA B TMPAKTUYECKOW JIEATEIHHOCTH 4YEIIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHIA;



BOCIIUTAaHUE YOEXKAEHHOCTH B BO3MOXXHOCTH TIO3HAHUS UEJIOBEKOM JKMBOW MPUPOJIBI,
HE00X0AUMOCTH OEpeXHOr0 OTHOUICHUS K HEW, COOIOAEHUS 3TUYECKUX HOPM IPH MPOBEACHUU
OMOJIOTUYECKUX UCCIIC0BAHUM;

OCO3HAHHME IICHHOCTH OWMOJIOTMYECKUX 3HAHWN JUIS TIOBBIIICHHUS YPOBHSA HKOJOTHYECKOU
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHWH M YMEHUH B TOBCEIHEBHOW J>KM3HU IS OLEHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH [0 OTHOIICHHWIO K OKpYKalomed cpene, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAaHHE U COOITFOICHUE Mep TTPO(UITAKTUKY 3a00JIEBaHUH.

B cucreme cpennero oOmiero obpazoBaHusi «buosnorus», uzydaemas Ha 0a30BOM YpPOBHE,
SBIISIETCST  0O0SI3aTEIHLHBIM YU4EOHBIM TPEAMETOM, BXOISIIMM B COCTaB IPEIMETHOH o0iacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jlnst u3ydenusi Omosioruu Ha 0a30BOM YpPOBHE CpeHEro oO0Iiero oopa3oBaHUsi OTBOJAUTCS B
10 xiacce — 34 gaca (1 yac B Hezemio).

B cooTBeTcTBHM C ro/I0BBIM KaJleHAAPHBIM IpadUKOM U pacnucaHueM 3aHsatiuii B MbOY
JIuxosckoit COL na 2023-2024 y4eOHbIii roa pabodas mporpaMmma peaiausyercs 3a 33 yueOHbIX
qaca, W 00ECIIEYHT PAllMOHATIBHOE paclpeieieHue YIeOHOTO MaTeprasa



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buosornss kak Hayka. CBsi3b OMONOTHHM C OOIIECTBEHHBIMH, TEXHHYECKHMH M APYTUMH
€CTCCTBCHHBIMU HaykaMH, (QrIoco(uei, ITHUKOW, ICTCTHKOW H mpaBoM. Poibs OWonoruu B
(dbopMUpOBaHUM COBPEMEHHOW HAYy4IHOH KapTHHBI Mupa. CucTtemMa OMOJIOTHYECKUX HaYK.

MeTtoipl IO3HAHUS KUBOM NpUpObl (HAONIOAEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHE,
KJ1acCU(pUKaIus, MOJIeIUPOBaHHE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hdapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabmuis! u cxeMbl: «MeTo/1bl TO3HAHUS )KUBOW TIPUPOIBI».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktueckas pab6ora Ne 1. «Mcronb3oBaHHe pa3IUYHBIX METOJOB TNpU H3Y4YEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT n3ydeHust 6uosoruu. OTinyne KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OmocucTeM ® WX pa3HooOpaswe. YPOBHM OpraHU3alUH  OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MONYJIALIMOHHO -BUOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHI ), OMOC(EPHBIH.

JdemoHncTpauum:

Tabmuubpl u cxembl: «OCHOBHBIE TPH3HAKH J>KU3HW», «YPOBHH OpraHW3alldd IKUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMUYeCKHii COCTAB U CTPOCHUE KJIETKH.

XUMHUECKUI cOCTaB KJIETKH. XUMHUYECKHE IEMEHThI: MAaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bopa u MuHepanbHble BELECTBA.

@OyHKIMM BOJbI 1 MUHEPAJIbHBIX BElECTB B KieTke. [lonnepkanue ocMoTuueckoro 6anaHca.

benxu. CoctaB u crpoeHue 6eakoB. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. HezameHnmMsble u
3aMEHUMbIE AMUHOKHUCIOTBl. AMUHOKUCIIOTHBIM cOCTaB. YPOBHU CTPYKTYpPbI O€JIKOBOI MOJEKYJIbI
(mepBruHAs, BTOPUYHASI, TPETUYHAS U YCTBEPTHYHASI CTPYKTYpa). XMMHUUYECKUE CBOWCTBA OCIKOB.
buonoruueckue GpyHkIM OEIKOB.

®epmeHTbl — Ouosiornyeckue Kartanuzatopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIA LEHTD,
cyoctpatHas  crneuuduuHocts.  Kodepmentsl.  Buramunbl.  Otiuuust  (epMeHTOB  OT
HEOPraHMYECKUX KaTalln3aToOpPOB.

VYraeBopl: MOHOCaxapupl (TJIIOK03a, pubo3a M Je30KcHpub03a), aucaxapuipl (caxaposa,
JaKTO3a) W TMOJHUcaxapuabl (Kpaxmai, TIJIMKOTEH, Ie/ulioio3a). buonorunueckue ¢GyHKIUU
YIJIEBOJIOB.

Jlunuasl:  Tpurauuepuasl,  Qocdomunuap, crepounsl.  ['mapodumibHO-THIPOPOOHBIE
cBoiictBa. buosornueckne QyHkiuu nunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JIMIHMJIOB Kak
HCTOYHUKOB PHEPIHH.

Hyxneunnosbie kucnotel: JJTHK u PHK. Hykneotnasl — MOHOMEpHI HYKIEMHOBBIX KHCIOT.
Crpoenue u ¢pyakiuu JTHK. Crpoenue u ¢pynkuuu PHK. Bugst PHK. AT®: ctpoenue u pyHkuuu.



[{uTosorus — Hayka o kineTke. KietouHas Teopust — mpumep B3auMoJIeHCTBUS uaeh u (pakToB
B Hay4YHOM MO3HAaHUU. MeTobl N3y4eHUs KIETKH.

Knerka kak nenocrHas »xuBasg cucrema. OOlIuMe NMpU3HAKU KIIETOK: 3aMKHYTash HapyxHas
MemOpana, mosekynbl JJHK kak reneTnueckuil anmapar, cCHCTeMa CHHTEe3a OeJKa.

Tumbl  KJIETOK: dJyKapHOTHYecKas U  mpokapuotudeckas. (OCOOEHHOCTH  CTPOSHHS
npokapuoTnueckoin kiaeTku. Kierounas crenka Oaktepuil. CTpoeHHE SYKApHUOTHUYECKOW KIIETKH.
OCHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, MX (yHKIUH.
[InasmaTuueckass memOpaHa, e€ cBoiictBa M ¢yHkuuu. lLlurommmasma u €€ oOpraHouIbl.
OnnomeMOpannble opranouab! kietku: JIIC, annapar T'onbmku, nuzocoMmsl. IlomyaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHAPUH, IuacTubl. [IponcxoxaeHne MUTOXOHAPUHM U TuiacTuA. Buabl
mwiactug. HememOpaHHble OpraHouabl KJIETKH: PUOOCOMBI, KIJIETOUHBIM LIEHTP, LEHTPHOJH,
PECHUYKH, KI'yTUKU. DyHKIIUU OpraHOUA0B KJIETKU. BKitoueHus.

SAnpo — perynsTopHblii neHTp kieTkd. CTpoeHue sapa: saepHas 000J0uka, KapHolliazMma,
XpOMAaTHH, SIPIIIKO. XPOMOCOMBI.

TpaHcnopT BeriecTB B KJIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IIIBann, M. llneitnen, P. Bupxos, x. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHre  XMMHYECKUX  BJIEMEHTOB B HEXHUBOM  MPHUPOJEN,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmubsr u cxemsl: «llepuoguueckas Tabnuia XUMHUYECKUX O3JeMEHTOB», «CTpoeHue
MOJIEKYNBI BOJbI», «buocunte3 Oenka», «CtpoeHue Mojekysbl Oenkay, «CtpoeHue depmeHTay,
«Hyxnennoseie kucnotel. [JHK», «Ctpoenue moisekyabsr AT®D», «CTpoeHue 3yKapuOTHYECKOU
KIeTKW», «CTpoeHue »KUBOTHOM KIETKW», «CTpOEHHE pacCTUTEIbHOU KIeTKn», «CTpoeHue
MIPOKAPUOTHYECKON KIETKN», «CTpoeHUE sApa KIETKW», «YTIeBOAbD», «JIMnuas».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyJOBaHME [Jsi TMPOBEACHUS HaOIIOACHU,
U3MEpEeHul, HKCIEPUMEHTOB, MHUKpOMpENapaTbl PacTUTEIbHBIX, XUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlaGopaTopHble H NpaKTU4YecKue padoTbi:

JlaboparopHas pabora Ne 1. «M3yyeHHwe KaTaJIUTUYECKOW AaKTUBHOCTU (pepMeHTOB (Ha
pUMepe aMuUIIa3bl WK KaTalasbl)».

JlaboparopHas padota Ne 2. «M3ydeHne CTpOEHHS KIETOK PACTEHUM, )KUBOTHBIX M OaKTepuid
0] MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIPENAPATaX U UX OIMHCAHUEN.

Tema 4. JKuznenesiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WM MeTab0IM3M. ACCUMUIAINSA (TUTACTHYECKUH OOMEH) M TUCCUMUIISIIIAS
(oHepreTuuyeckuii 0oOMEH) — JB€ CTOPOHBI E€IMHOrO Ipolecca Meradboiau3ma. Poib 3aKOHOB
COXpaHEHHUs BEIIECTB ¥ SHEPIMH B IOHUMAaHUU MeTaboIM3Ma.

Tunbr oOmeHa BemiecTB: aBTOTpO(HBIH M rereporpodHbiid. Posb ¢gepmeHTOB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

@®otocunte3. CBeroBas M TeMHOBasg (a3bl (oTocuHTe3a. Peakuuum ¢orocuHTe3A.
D¢ dexTuBHOCTH PoTOCHHTE3a. 3HaUeHHE (OTOCHHTE3a A KU3HM Ha 3emie. BrnusHue ycrnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMocHuHTe3. XeMOCHHTe3Upylomue OakTepuu. 3HAYEHHE XEMOCHHTE3a s >KM3HM Ha
3emue.



DHepreTuyeckuii 0OMEH B KJIeTKe. PaciieniieHne BemecTB, BbIJICIICHHE U aKKyMYyJTUPOBaHUE
SHEPTMHM B KIETKE. OTambl 3HepreTuyeckoro oOmena. [nmukonus. BbpoxkeHune u ero BHIBL
Kucnopognoe okwuciaeHue, wim KietoyHoe npixanue. OxuciutensHoe (pochopuimpoBaHue.
DddekTHBHOCTD SHEPreTHIECKOTo 0OMEeHa.

Peakium martpuuynoro cunte3a. [enermueckas wunHpopmamms u JHK. Peamuzamms
reHETUYECKON MHGpOpMaluu B KIETKE. ['eHeTHMuecKud KOJ M ero cBoWcTBa. TpaHCKpUNUUsS —
matpuunblii cuHte3 PHK. Tpancmsiuust — 6uocunte3 Oenka. Ortamnbl TpaHciusiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsle popmbl xu3Hu — Bupychl. Mcrtopust otkpbiTus BupycoB (/1. . MBanoBckuit).
OcoOeHHOCTH CTpPOEHHUsT W KU3HEHHOro IMKiIa BHpycoB. baxkrtepuodaru. bonesnu pacrenuid,
KUBOTHBIX W Y€JOBEKa, BbI3bIBacMble BUpycamH. Bupyc mmmyHoneduuura yenoseka (BUY) —
Bo3Oymutens CIIWa. OOpatHas TpaHCKpUNIMs, peBepTaza M uHTerpasa. Ilpodunakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoncTpaumnu:

[optpetsi: H. K. Konbuos, /1. Y. UBanosckuit, K. A. Tumupsizes.

Tabmuup! u cxembl: «Tunsl mutanus», «Metaboauzm», «KMUTOXOHIPHU», « IHEPTETHUCCKHUI
oOMen», «Xmopormacty, «Potocunresn, «Crpoenne JIHK», «Ctpoenne u pyHKIMOHHpOBaAHUE
reHa», «Cunte3 Oenka», «['eHernueckuil koa», «Bupycw», «bakrepuodarn», «CtpoeHue u
»u3HeHHbIH nukn Bupyca CI1U/a, 6akrepuodaray, «Permmkarnus JJHK».

Ob6opynoBanue: Moaenu-anmuukanuu «Yapoernue JIHK wu tpanckpunmusy», «buocuHTes
oenkay, «CTpoeHHE KIETKW», Moaelb CTpyKTypsl JJHK.

Tema 5. PazMHoKeHMe M HHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Krerounsrii 1Mk, WM KU3HEHHBIM 1K KIeTkd. MHATepdaza m wmuto3. Ilpomeccsl,
npoTekaromue B uHTepdasze. Perumkamus — peakumst marpudyHoro cuHTe3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0op — KapuoTUN. JIMIUIOWIHBIA W TallJIOMIHBIH XPOMOCOMHBIC
HaOopbl. Xpomaruabl. LlUTONOrMYECKHe OCHOBBI Pa3sMHOKEHUS W WHAMBUIYAJILHOTO pPa3BUTUSA
OpraHu3MOB.

Henenne knetku — muro3. Craguu murosa. IIponeccsl, Npoucxoasiue Ha pasHbIX CTAIUIX
MHUTO3a. BHOJIOrn4ecKuii CMBICII MUTO3a.

IIporpammupyemast ru6esb KJIETKH — aloITo3.

@®opMbl pa3MHOKEHHsI OPraHU3MOB: Oecroyioe U 1MoJioBoe. Buipl 0ecrnonaoro pasMHOKEHUS:
JieJIeHUe HaJBOE€, I[OYKOBAaHME OJHO- M MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHHE, BETETATUBHOE
pa3MHOKeHHE. VICKycCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHUE VISl CEJICKLUU.

[TosoBoe pa3MHOXKEHHE, €r0 OTIANYUSA OT OECIOJI0ro.

Meiio3. Craaum wmeiio3a. IIpoueccel, mpoucxopsnme Ha craausx wmedosa. IloBeaeHue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbIC U 3HaYEHHE MEH03a.

I'ameTorene3 — mpouecc oOpa30BaHUS MOJOBBIX KIETOK Yy HUBOTHBIX. IlonoBBIE >Kene3bl:
CEeMEHHUKU U suyHUKU. OOpa3oBaHHME M pPa3BUTHE NOJOBBIX KJIETOK — TraMeT (CrepMaTo30uf,
AWLEeKIeTKa) — chepMatoreHe3 MW oBoreHe3. (OcCOOEHHOCTH CTPOEHHs  SHWLEKIETOK U
cnepMaro3onioB. Omionorsopenue. [lapreHorenes.

WuauBuayansHoe pa3BuTHE (OHTOreHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOTreHe3). DTarbl
SMOPHOHAIBHOTO Pa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPYJSALUs, OpraHOTreHes.
[ToctaomOproHanbHOE pa3BUTHE. THIBI MOCTAMOPUOHAIBLHOTO PA3BUTHS: TMPSAMOE, HENpsMoe
(mmurHOUYHOE). BrnmsHue cpenpl Ha pa3BUTHE OPraHW3MOB, (DAaKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.



Poct u pa3Burue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHM, CTaIUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer 1 cxembl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «JIBOWHOE OIUIOJIOTBOPEHHUE Yy
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3sMHOKEHHE pacTeHUI», «/leneHue KieTku OakTepuii»,
«CTpoeHHe NOJIOBBIX KIETOK», «CTpoeHHe XpoMOcoMbl», «KieTouHslii LUKI», «Permkanus
JHK», «Muro3s», «Meinos», «IIpsmoe u HenpsiMoe pasBUTHE», «['aMeToreHe3 y MIIEKOUTAKOLIUX U
yesoBeka», «OCHOBHbBIE CTaIUU OHTOTEHE3a».

ObopynoBaHue: MHUKpPOCKOI, MHKpornpenapaTbl «CriepMaTo30MIbl MIIEKONUTAIOLIETOY,
«Slifnexsierka MiekonurTamomero», «Kapuokunes B KieTkax KOpEIIKa JIyKa», MarHUTHas MOJEIb-
anmunkanus «Jlenenne kinetkuny», moaens JTHK, monens metada3Hoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnast padota Ne 3. «HaGmromenne MuTo3a B KIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

Jlabopatopnass pabora Ne 4. «M3yueHue CTpPOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Ipenmer w 3amaum reHeTuku. Mcropusa pa3BuTus TeHETUKU. Posbp  1murTosioruu u
SMOpHOJIOTUH B CTAHOBJICHWU TeHeTHKHU. Bkian poccuilckux M 3apyOeKHbBIX YYEHBIX B pa3BUTHE
FeHeTUKH. MeToabpl TeHETUKH (TUOPUIONOTUYECKHM, IMTOreHETUYEeCKHI, MOJEKYIsIpHO-
reHeTuyeckuit). OCHOBHbBIE T'€HETHYEeCKUE MOHATUA. ['eHeThueckass CHMBOJIMKA, UCIOJb3yeMmas B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHWS  TPU3HAKOB,  ycTaHoBieHHble [.  MeHnenem.
MoHoruOpuaHOE CKpelMBaHUe. 3aKOH €AMHO-00pa3us TMOPUIOB MepBOro mokojeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paCIIEIICHUs] MPU3HAKOB. [ nnore3a unctotel ramer. [losiHoe u HenosHOE
JOMUHUPOBaHUE.

JuruOpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBUCUMOIO  HAcle[OBaHMS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHOPUAHOTO CKpELIMBaHUA. AHATU3UPYIOLIEE CKpeUlUBaHuUE.
Hcnonp30Banne aHAIM3UPYIONIETO CKPEIIUBAHUS JUTsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuermieHHOe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana 10 CIEICGHHOMY
Hacje10BaHuIo reHoB. HapyllieHre clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enetnka mosa. XpoOMOCOMHOE OIPENENICHHE I0JIa. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHsble U rereporaMeTHble opraiu3Mel. HaciienoBanue npu3HaKoB, CIEIUVIEHHBIX C MTOJIOM.

N3meHunBoCTh. Buabl M3MEHYMBOCTH: HEHACIIEACTBEHHAs U HacleACTBeHHas. Poiib cpenbl B
HEHACJICJICTBEHHOM  M3MEHYMBOCTH.  XapaKTePUCTHKA  MOAM(PHUKAIMOHHON  W3MEHYUBOCTH.
Bapuannonssiii psin v BapuanmoHHass kpuas. Hopma peakuuu npusHaka. KonamuecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON H3MEHYMBOCTH.

HacnencTBeHHas, WM TEHOTHUIIMYECKas, M3MEHYMBOCTb. KoMOMHATHBHAs H3MEHUYUBOCTb.
Meiio3 U mMONOBOM mpolecc — OCHOBA KOMOMHAaTMBHOM H3MEHYMBOCTH. MyTalmoHHas
n3MeHunBoCTh. Kiaccupukamuss Myranuili: TeHHblE, XPOMOCOMHBIE, TeHOMHble. YacTtoTa U
OpUYUHBI MyTanuil. MyrareHHble (akTopbl. 3aKOH TOMOJIOTMUYECKMX PSAJOB B HACIEICTBEHHOH
n3MenunBocty H. Y. BaBuiosa.

BHesiepHast Haca€ICTBEHHOCTh U U3MEHUUBOCTD.



I'enernka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl TEHETHUKHA YEJIOBEKa:
TCHEAJIOTUYCCKUH,  ONM3HENOBBIN,  [UTOTCHETHYCCKUU, OHOXMMHYECKUN,  MOJEKYJISPHO-
reHeTudeckuid. COBpPEMEHHOE OINpEICIICHHEe TEeHOTHUIIA: TIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TCHOTUIIMPOBaHWE, B TOM uwmcie ¢ mnomompio [IIP-anammsa. HacnmencrtBennblie 3a0o0JieBaHUS
YeJl0BEKa: FeHHbIe 00JIe3HU, 00JIE3HH C HACJIEACTBEHHON IPEIPACIION0KEHHOCThIO, XPOMOCOMHBIE
0one3nn. Comarnyeckue M reHepaTtuBHbIE MyTamuu. CTBOJIOBBIC KIETKU. [IpUHIMIIBI 3I0POBOTO
oOpa3a JKW3HU, IWATHOCTHKH, MPOPWIAKTHKUA M JICUCHUS TCHETHUYECKUX Oose3Hell. Memuko-
TEHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUYCHHE MEIUIIMHCKOM T'E€HETUKH B MPEIOTBPAIICHUH WU
JIEYCHU U TeHETUUECKUX 3a00JI€BaHU YEIOBEKa.

JdemoHncTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuupl U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHME M €r0 IMTOTCHETUYECKas: OCHOBAY,
«3aKOH pacIleryIeHUs U €ro IUTOTeHEeTHYeCKasi OCHOBa», «3aKOH YHUCTOTHI rameTy, «lurudpunnoe
ckperuBanue», «lluTonmormyeckne OCHOBBI ~ JUTHOPHUIHOTO  CKPCIIMBAHUs», «Meio3»,
«B3anmoelicTBUE allIEbHBIX TEHOBY, «[ €HEeTHUEeCKNEe KapThl PACTEHUHN, )KUBOTHBIX U YEIOBEKAY,
«['enetuka mnona», «3aKOHOMEPHOCTH HacleAOBaHUA, CIEIUIEHHOTo ¢ TmoJioM», «Kapuotumsl
YeJIOBeKa M JKUBOTHBIX», «Buael wu3MeHuUMBOCTH», «MoAuUKAIMOHHAs W3MEHUYHUBOCTDY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTuka rpymnn KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue: Mojenu-anuMkanuu «MoHorubpuaHoe ckpemuBaHue», «HemomHoe
JOMHHUpOBaHUe», «Jlurubpuanoe ckpeumuBanue», «llepekpéct XpoMocom», MHUKPOCKON H
Mukponpenapar «JIpozoduna» (Hopma, myramuu GoOpMbl KPBUILEB M OKPACKH Teia), repoapuii
«I"opox MoceBHOW».

JlaGopaTopHble M MpaKTH4YecKue padoThbi:

JlaGopaTopnast padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHIAHOTO W JUTHOPHIHOTO
CKpEILMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOIIPENapaTax».

JlaGopaTopHas pabota Ne 6. «M3yueHne MOAM(GUKAIMOHHOW W3MEHYHMBOCTH, MOCTPOCHHUE
BApPHUAIIMOHHOTO PAJIa U BAPUAIIIOHHOM KPUBOI.

JlaGopatopnas pabora Ne 7. «AHaim3 wMytamuii |y Jpo3o¢umiabl  Ha  TOTOBBIX
MUKpOTMpernaparax».

[IpakTuueckas paborta Ne 2. «CocTaBiieHre U aHAIU3 POJIOCTOBHBIX UETOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexiusi Kak Hayka M Ipoliecc. 3apoXKICHHE CEeJIeKIMH U AoMecTukanus. Yuenue H. .
BaBuiioBa 0 IeHTpaXx MPOUCXOXKIEHUS W MHOToOOpa3usi KyIbTypHBIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJBI CeNeKIUU. MaccoBbIi M HMHIUBUAYAIBHBIH OTOOPHl B CENEKIUU
pacTenuii u KUBOTHBIX. OIleHKa dKCTepbepa. BIU3KOpOACTBEHHOE CKpellUBaHWE — WHOPUAMHT.
Uucras nunus. CKpeuuBaHue YHCTHIX JUHHH. ['eTepo3uc, wnu rubpuaHas cuna. HepoacTBeHHoe
CKpelruBaHue — ayropuauar. Otnanénnas rudpuauzanus u e€ ycrnexu. FMIcKycCTBEHHBIN MyTareHes
Y MOJTY4E€HHE MOJUIIIONI0B. JIOCTUKEHHUSI CENEKIIMHN PACTEHUM, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MNPOU3BOJACTBA. ['€HHas WHXKEHepus. OTamlbl CO3/aHUS
pexomOunantHot JIHK wu Ttpancrenneix opranm3moB. Kierounas wumxeHepus. Kietounbie
KyIbTypbl. MHUKpPOKJIOHAJIbHOE pa3MHOXKEHUE pacTeHui. KioHMpoBaHHME BBICOKOMPOIYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHE M JdTUdeckue mpobrmemer. MO —
TeHETUYECKH MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.



JlemoHCTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. MBaHOB.

Tabmurer u cxembl: Kapta «LIeHTPBI TPOMCXOXKACHUS M MHOTO00pas3us KyJIbTYpPHBIX
pactenuit», «llopoapl TOMANIHUX >XKUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzarusy, «Paboter akamemumka M. @. UBanoBay, «[lomummonmus», «OOBEKTHI
onorexHonorum», «KieTouHble KyabTyphl W KIOHHpOBaHHE», «KOHCTpyHmpoBaHWE U TEPEHOC
TE€HOB, XPOMOCOM.

O6GopynoBanue: MYJSDKMA IUIOJI0B M KOPHEIUIONOB TUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035HCTBEHHbIE PACTEHUS.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Okckypeusi «OCHOBHBIE METOJIBI M JIOCTHKEHUS CEJCKIMM PAcTeHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYI0 (epMy, COpPTOMCHBITATENBHBIN YYacTOK, B TEIIMYHOE
X035UCTBO, 1a0OPATOPHUIO arpOYHUBEPCUTETA UITH HAYIHOTO HIEHTPA)».

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIIPOITPAMMBI 110 BHOJIOTHUN HA
BA30BOM YPOBHE CPEJHEI'O OBIIETI'O OGPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiuBarOTCSI TpeOOBaHMUS K pe3yabTaTaM OCBOEHUS
o0y4aromuMuCs MporpaMM CpeaHero oOIiiero odpa3oBaHMA: JIMYHOCTHBIM, METApPEIMETHBIM U
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATDBI

B cTpykType IJIMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS mpeaMera «bHOJIOrusS» BBIIEICHBI
CJICAYIOIIHE COCTAaBIISIONIME: OCO3HAHUE 00YyUYaIOIIUMUCS POCCUIHCKON I'pak 1TaHCKON MIEHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIIPEIEICHNIO, HAIMYME MOTUBALIMK K
o0y4yeHHI0 OM0JIOTHH, 1ieJIeHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHUH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX [IECHHOCTEH M UCTOPUYECKUX TPATULMHA pa3BUTUS OMOJIOTMYECKOro 3HaHUsI, TOTOBHOCTh
U CHOCOOHOCTh OOY4YarOUIMXCS PYKOBOJICTBOBAaTbCSI B CBOEH JI€ATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMH, IPUCYLIUMH CUCTEME OHOJIOTUYECKOT0 00pa30BaHuUs, HalIU4yHe
HKOJIOTHYECKOT0 ITPaBOCO3HAHHUS, CIIOCOOHOCTH CTaBUTh LIETIH U CTPOUTH )KU3HEHHbIE IJIaHBbI.

JIN4HOCTHBIE pPE3YNbTATBl OCBOCHUA IpeaMeTa «bHOJIOTHsS» IOCTUTaloTCsl B E€OUHCTBE
y4yeOHOIl M BOCIUTATEIbHOM AEATENBHOCTH B COOTBETCTBUHM C TPAAULMOHHBIMU POCCHUMCKUMU
COLIMOKYJIbTYPHBIMH, HUCTOPUYECKMMHM M JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMM, NPUHATBIMA B
oOmiecTBe MpaBWJaMH U HOPMaMHU IOBEJIEHUS U CIIOCOOCTBYIOT IpOLECCaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSI W CaMOPA3BUTHs, Pa3BUTUs BHYTPEHHEH IIO3ULMUU JIMYHOCTH, NATPUOTU3MA,
YBOKEHHS K 3aKOHY W IPABONOPSAKY, YEIOBEKY TpyAa M CTaplIEMy IOKOJIEHUIO, B3aUMHOIO
yBa)K€HHsI, 0EPEXKHOr0 OTHOLICHUS K KyJIbTYPHOMY HAaclIeAMIO U TPAJAULUSAM MHOTOHAIIMOHAIBHOTO
Hapoaa Poccuiickoit denepanuu, IpUpoae U OKPYKAIOILIEH cpene.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHMs ydueOHOro mpenmera «bHOJOrHS» MOJDKHBI OTpa)kaTbh
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIUXCs PYKOBOJACTBOBAThCA C(HOPMUPOBAHHOM BHYTPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMON [IEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOLIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHHUE KUZHEHHOTO
OTIbITA M OIIBITA JESATENBHOCTH B MPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABJIEHUI BOCIIUTATEIBHON
JESITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHUS:



cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW  MO3MIMKM  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4YJIeHa POCCUICKOro 00I1EeCTBa;

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TIpaB U O0O0s3aHHOCTEH, YBaKEHHME 3aKOHA U
MPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JCSITEIHLHOCTH NMPHU CO3AAHHHU YICOHBIX MPOEKTOB,
penieHun yuyeOHbIX U TT03HABATENIbHBIX 3a71a4, BHITIOJTHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACTATh COOCTBEHHYIO MO3UIIMIO TI0 OTHOIICHHIO K SIBJICHHSIM COBPEMEHHOMN
’KH3HH U O0BICHSTE €€;

YMEHHE YYUTHIBATh B CBOUX JICHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOICHCTBHS
JOJIeN € pa3HbIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHITIOJIHEHUS] Yy4YEOHBIX,
MMO3HABATEBHBIX M UCCIIEIOBATEILCKUX 33/1a4, YBAKUTEIHHOTO OTHOIICHHUS K MHEHHUIO OTITIOHEHTOB
IIpU 00CYK/IEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOMU JIEATEITHLHOCTH;

2) NaTPpUMOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPakJTaHCKOW HICHTUYHOCTH, MATPUOTHU3MA, YBOKECHHS K
CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PoiMHOM, Top1ocTH 3a CBOM Kpal, cBOr0 Ponuny,
CBOH SI3BIK M KYJBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAITHO HATTFHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIEIANIO U MaMSITHUKAM MPUPOJIBI, TOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTH OIIEHWBATH BKJIAJ POCCHUHUCKHX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH,
MOHUMAaHMS 3HAYeHHUs OWOJOrMM B TMO3HAHMM 3aKOHOB TMPHUPOJBI, B KU3HU 4YellOBEKa W
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoe:x IEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3aumTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEH POCCUICKOTO HApoJa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OLICHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMUM POJUTENSAM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATHS LIECHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUU € TPAAULIUAMHU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUash ICTETUKY ObITa, HaAyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

[MOHUMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPDAKEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) puznyeckoro BocnuTanusi, HOpMUPOBAHUA KYJbTYPbI 310POBbSI U 3MOLNOHAJIBHOI0
Os1aromosry4usi:

MOHUMAaHUe W peaau3aiusl 3J0pOBOTO U 0€30MacHOTr0 00pasa >KM3HH (30pOBOE MHUTAHHE,
coOrofieHne TUTHEHWYECKUX MpaBWJI U HOPM, COAlaHCUPOBAHHBIM pPEXHUM 3aHATHI U OTIbIXa,
perynspHas ¢undeckas akTUBHOCTB), OEpeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PM3UUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHKE [IEHHOCTH MPABUII HHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO TIOBEICHUS
B CUTYalUsIX, YIPOKAIOIINUX 3I0POBbIO U )KU3HU JIFOJCH;

OCO3HAHME TIOCIEACTBHI WM HENPUSTHUS BPEIHBIX MPHUBBIUEK (YMOTPEOJIEHUs aTKOTOJIA,
HApPKOTHKOB, KYpeHH);

6) TPy10BOr0 BOCIIUTAHUA:



TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIOOHE;

FOTOBHOCTb K AKTHMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, IUTAHHPOBATH U CAMOCTOSITEIBHO BBITIOJIHITH TAKYIO ICATEIHHOCTD;

WHTEpEeC K pa3nmn4yHbiM chepam TpoeCCHOHATBHONW IESATSIBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oymymel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHWIO M CaMOOOpA30BaHUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHUE K MPUPOJAE KaK MCTOUYHMKY JKM3HU Ha 3eMlle,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIICHUE YPOBHSI OKOJOTHYECKOW KYJIBTYPBI: MPUOOPETEHHE ONBITa IUIAHWUPOBAHUS
MOCTYNKOB M OLEHKU UX BO3MOKHBIX MOCIEACTBHI I OKPYKAIOILIEH Cpe/ibl;

OCO3HAHUE TJIOOATIBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIEM U MyTeH HX PEIICHHS;

CIOCOOHOCTH MCIOJIH30BATh MPUOOpPETAEMbIE TTPH U3yUYE€HUU OUOJIOTUU 3HAHUS U YMEHUS TIPH
perieHun mpooJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOJIOTIONB30BAaHUEM (COOIIIOICHUE TTPaBUII
MOBEJCHUS B IPUPO/IE, HAITPABIICHHBIX HA COXPAHEHUE PABHOBECHUS B SKOCHUCTEMAaX, OXpaHy BUIOB,
IKOocUcTeM, Onochepsl);

AKTUBHOE HEMPUATHE IEUCTBUA, MPUHOCSIINX BPE OKPYKAIOIIECH TPUPOIHON Cpesie, YMEHHE
MIPOTHO3UPOBATh HEOJIATOMPHUATHBIE IKOJOTHIECKUE TOCICACTBUS MPEIATPUHUMAEMBIX JIEHCTBUN H
MPEeAOTBPAIIATh UX;

HAJIMYAE PA3BUTOTO HKOJOTUYECKOTO MBIIUICHHS, SKOJOTHYECKOW KYJIbTYpPbI, OIBITA
NESATENBbHOCTH  SKOJOTMYECKOW  HAIlPaBICHHOCTH, YMEHHMS  pPYKOBOJCTBOBAaTbCS HMH B
[I03HABATEIbHOM, KOMMYHHUKAaTUBHOW M COLMAJIBHOM MpPAKTUKE, TOTOBHOCTM K YYAacCTHIO B
MPAKTUYECKON JIEATEIbHOCTH 3KOJIOITMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOUIECTBEHHOW MpPaKTUKW, OCHOBAHHOTO Ha JAMAJIOre KYJIbTYp, CIOCOOCTBYIOLIEIO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE SI3bIKOBOW M YUTATENIBCKOM KYJIbTYpbl KaK CPEICTBA B3aUMOJEHCTBUS
MEXKy JIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHHe CHelUUu(PUKU OHOJOTUM KaK HayKd, OCO3HaHMs €€ poiu B (OpMHpOBaAHUH
paIMOHAJILHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHHM IIEJIOCTHOTO MPEACTaBICHUS 00 OKpY)KaroleM
MUpE KaK O €IUHCTBE MPUPO/IbI, UeTOBEKa U OOIIEeCTBA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN
U peleHu’ mpobIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTU OHOJIOTUU JUIsl COBPEMEHHOM IMBMIIM3AIMH: O0ecredyeHus
HOBOTO YpPOBHS DPa3BUTHS MEIUIIMHBI, CO3JIaHUE IEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHUS 4YEJIOBEUYECTBA, MOMCKA MyTEHl BBIXOJAa M3 III0OATBHBIX
HKOJIOTHYECKUX MpobieM U obecrieueHus: mepexojia K YCTOWYMBOMY Pa3BUTHIO, PALMOHAIBLHOMY
WCIO0JIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYUEHUU OUOJOTMYECKUX 3HAHHWM B LEISIX MOBBIMICHUS OOIIeiH
KYJIbTYpbl, €CTECTBEHHO-HAYyYHOW TPAMOTHOCTH, KaK COCTaBHON dacTu (DYyHKIIMOHATHHOM
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOil Mpu U3yuyeHUU OUOJIOTHH;

IIOHMMaHHUE CYIIHOCTH METOJIOB I[IO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCMOJb30BaTh TOJlydaeMble 3HAHHS JJIs aHaidu3a U OOBSCHEHUS sBICHUI
OKPY)KAIOIIEr0 MHpa M MPOUCXOIANIMX B HEM U3MEHEHUWH, yMeHHE JenaTh 00OOCHOBAHHBIE
3aKJIIOUEHUS] Ha OCHOBE HAyyHBIX (DaKTOB M MMEIONIMXCS JaHHBIX C IETBI0 TOJIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTBH CaMOCTOSITENIEHO MCTIOIB30BaTh OMOJIOTHYECKUE 3HAHMS IJIST PeLIeHUs TpooieM
B peaJbHbIX KU3HEHHBIX CUTYaLUAX;



OCO3HAHME LIEHHOCTH HAYYHOH JesSTEeIbHOCTH, TOTOBHOCTH OCYLIECTBISTH MPOEKTHYIO U
HCCIIEA0BATENLCKYIO AEATEIbHOCTh HHAUBUAYAILHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJTYYCHUIO HOBBIX 3HaHUH 110 OMOJIOTMM B COOTBEICTBUHM C JKW3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaqMeTHbIe Pe3yJbTaThl OCBOCHHS Y4eOHOro mpeaMera «BHOJOTHs» BKIIOYAIOT:
3HaYUMBble IS (POPMHUPOBAHUS  MHMPOBO33PEHUS  OOYy4alOUIMXCA  MEXIUCIUIUIMHAPHBIE
(MexTnpeMeTHbIE) OOIIeHayYHbIe IOHSTHS, OTPAXKAIOLIUE 1I€JIOCTHOCTh HAYYHON KapTHUHBI MUpa U
CHenu(pUKy METOJO0B MO3HAHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, DHEPrus,
SIBIIEHUE, MTPOLIECC, CUCTEMA, HayYHbIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUSI,
uccleoBaHue, HAONI0/IeHNEe, W3MEpPEHHE, SKCIEPUMEHT U JpPYrux), YHHUBEpCAlbHbIE Yy4eOHbIE

JNEeNCTBUSA (mo3HaBaTenbHbIE, KOMMYHHMKAaTHBHBIE, pEryJsTUBHBIE), obecrnieunBaromye
¢dbopmupoBanre (yHKIMOHAIBHOW TPaMOTHOCTH M COLMAJIBHOW KOMIIETEHLHH OO0ydaroIuxcs,
CIIOCOOHOCTh oOyuaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEK U CLHUTIIIMHAPHBIE,

MHPOBO33PEHUYECKUE 3HAHUSI U YHHUBEpCalbHble Yy4yeOHble JAEWCTBHUS B TO3HABaTEbHOM U
COIIMAIBHON MTPAKTHKE.

MertanpeaqMeTHbIe pe3yabTaThl OCBOSHHSI TPOTPAMMBI CPEIHEro o0mero oOpa3oBaHUS
JAOJIKHBI OTPpaXXaTh:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO  (POPMYIMPOBAaTh M aKTyaJIM3UpOBaTh MpodieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIO0JIb30BATh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAINW3a, CUHTE3a,
CpaBHEHHUA, KilacCHpUKaKMK, OO0OOIMEHUs), pPACKpPbhIBaTh CMBICT OHMOJOTUYECKUX TOHSATHN
(BBLIENATH UX XapaKTepHbIE MIPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTHUMHU IMOHSATUSIMU);

OTpENeNaTh el MACATeIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHXKECHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

WCIOJIb30BaTh OWOJIOTMYECKUE TOHATHS [UIsi OObsiICHEHHs] (DaKTOB M SIBICHHM KUBOM
MIPUPOJIbI;

CTPOUTH JIOTMUECKUE pacCyXJIeHusi (MHIYKTUBHbBIC, JeIyKTHUBHBIC, 110 AHAJIOTHUU), BBISBISTDH
3aKOHOMEPHOCTH M IMPOTHUBOPEYHUS B PACCMATPUBAEMBIX SBICHUAX, (OPMYIHpOBATH BBIBOABI U
3aKIIIOUCHUS;

MPUMEHATh CXEMHO-MOJICNbHbIE CpPEACTBAa Uil MPEJCTABICHUS CYHIECTBEHHBIX CBS3€H U
OTHOIICHUI B HM3y4aeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKkKe MPOTUBOPEUMH Pa3HOTO poja,
BBISIBIICHHBIX B PA3IMYHBIX HH(OOPMALIMOHHBIX HCTOUYHUKAX;

paspabaTeIBaTh IUIaH peUIeHUs MPOOIeMbl C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JESITENBHOCTh, OIICHMBATh COOTBETCTBHE pE3yAbTAaTOB LEJSM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHITH pPabOTy B YCIOBHSIX pEANTbHOrO, BUPTYyaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbI€e HCCJIEN0BATEIbCKUE IeHCTBHS:

BIIJIETh HABBIKAMU Y4eOHO-MCCIEOBATEIHCKONM U TPOEKTHOW AESITeNbHOCTH, HaBBIKAMH
paspelieHus MpoodieM, CIIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOJ0B
pElIeHUs MPAKTUIECKHX 3a1a4, TPUMEHEHUIO Pa3IMUHBIX METOJIOB MMO3HAHUS;



WCIOJIb30BAaTh PA3JIMUHBbIC BUIBI JESATEIBHOCTH 10 TOJIYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpPIPETANH, MPeoOpPa30BaHUI0 W MPUMEHEHHIO B YY4E€OHBIX CHUTYallUsX, B TOM YHUCIE MpHU
CO3JaHUH YYEOHBIX U COIMAIBLHBIX TPOCKTOB;

(dbopMHUpOBAaTh HAYYHBIA THI MBIIUICHHS, BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUYCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a/laud B 0Opa30BATEIBHOUN JEATCIHLHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh IPUYHHHO-CIICJICTBCHHBIE CBSI3U M aKTyaJIU3UPOBATh 33J]1ady, BBIJABUTATh THUIIOTE3Y
e€ pemeHus, HaX0AUTh aPTYMEHTHI IS IOKA3aTeIbCTBA CBOUX YTBEPKICHUM, 3aaBaTh MapaMeTphl
Y KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH TMOJIYYCHHBIC B XOJIC PEIICHUS 3aJ[a4d Pe3yIbTaThl, KPUTHYECCKH OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISATH IIeJICHANPABICHHBI TIOMCK TIEpEeHOCa CPEJICTB M CHOCOOOB JICHCTBHS B
npoheCcCHOHANBHYIO CPENY;

YyMETh  TIEPEHOCHTh 3HAHUS B  TIO3HABATCIBHYID M TPAKTHYSCKYI0  OOJacTH
KU3HECSITSILHOCTH;

YMETh HHTETPHPOBATh 3HAHKS U3 PA3HBIX MIPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WJICH, Ipe/jiaraTh OPUTHHAIBHBIC TIOJXOJBI WM PEIICHUS, CTaBHTh
MPOoOJIEeMBI M 3a/1a4H, JIOYCKAIOIUE AlTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3MYHBIX HCTOYHHMKAX HWHGOpMaIuu (TEKCTe ydeOHOTO Mmocoous,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OWOJIOTUYECKUX CIIOBApSAX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax gaHHBIX, B VHTepHeTre), aHaIM3WPOBaTh WH(OOPMAIIMIO pA3IMYHBIX BHAOB H (HOpM
MPECTaBICHUS, KDUTUIECKU OIICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTHBOPEYHBOCT;

(dbopMynHpOBaTh 3ampockl W TPUMEHSTH pa3IMYHbIE METOABI TpPU IOWCKE H OTOOpE
Ounoslornueckoi nHpopMauy, He0OX0IUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO ~ BBIOMpATh ONTHUMAIBHYIO (GOpMYy TpEACTaBICHUS OHOJIOTHYECKOM
nHpopMmanuu (cxembl, TpaduK, JuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

WCIIOJb30BaTh HAy4YHBIH S3bIK B KAauyeCTBE CpPEICTBA NpU paboTe ¢ OHOJOTHYECKOH
uHpOpMaIMEH: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe W MaTeMaTHYECKHE 3HAKH W CHUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, WCIOJb30BaTh W IMPEOOpPa30BBIBATH 3HAKOBO-
CHUMBOJIMUECKUE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HABBIKAMHU  paCIO3HABaHHWS W  3alUThl  WHPOpPMANWH, HHOOPMAIIMOHHON
0€30IaCHOCTH JIMYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMM:

1) obmmenne:

OCYILIECTBIISITh KOMMYHHKAIIMH BO BCeX chepax *KU3HH, aKTUBHO YU4aCTBOBAThH B IMAJIOTE MU
JIMCKYCCHU TI0 CYIIECTBY 00CYXIaeMO# TeMbl (YMEHHUE 3a7aBaTh BOPOCHI, BBICKA3bIBATh CYXKJICHHS
OTHOCHUTENILHO BBITIONHEHUS MpeagaraeMoil 3aiadyd, y4UTHIBaTh WHTEPEChl M COTJIACOBAHHOCTH
MO3UIMI IPYTHX YYACTHUKOB JAUAJIOTa WM JUCKYCCHUH);

pacrno3HaBaTh HeBepOaIbHBIE CPENICTBA OOIICHHUS, TOHUMATh 3HAYEHHUE COIMALHBIX 3HAKOB,
MPEANOCHIIOK BO3HHUKHOBEHHUSI KOH(MIMKTHBIX CHUTYallMi, YyMETh CMAT4aThb KOH(DIUKTHI U BECTU
MIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CMOCOOAMU OOIIEHUS M B3aUMOJCUCTBUS, MOHUMATh HaMEPEHHUS
JOPYTUX JIOACH, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHHKY M B KOPPEKTHOH (opme
(bopMyITHUpPOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3pEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.



2) COBMeCTHAasl 1eATeILHOCTh:

MOHMMAaTh M HWCHOJB30BATH MPEUMYIIECTBA KOMAaHIAHONW M WHAMBUIYAIbHON pabOTHI mpHU
pemeHnn OHOJOTHYecKOrd MpoOIeMbl, 0O0CHOBBIBATE HEOOXOIUMOCTh MPUMEHEHUS! T'PYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH peIIeHNH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKYy W METOAbI COBMECTHBIX JACHCTBHH C y4€TOM OOLIMX HHTEPECOB M
BO3MOXHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MIPUHUMATD 1I€JI1 COBMECTHOMN JI€ATENbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUS
o €€ JAOCTHKEHHIO: COCTAaBIATh IUIAH JACWCTBUM, pacHpeneisaTbh poiad € Y4ETOM MHEHMU
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIa/a U KaXK/I0T0 Y4aCTHHUKA KOMaH/bl B OOMIMNA pe3yNbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHMBATh HJEU C MO3ULIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh MO3UTUBHOE CTPATETMUYECKOE TIOBEJCHHUE B PA3IMUHBIX CUTYalUsX, IPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsITUBHBIMH 1ICTBUAMM:

1) camoopraHu3anusi:

WCIO0JIb30BaTh OMOJOTHYECKHE 3HAHUS JUTSI BHISIBIIEHUS TIPOOJIEM M MX PEUICHUS B )KU3HEHHbIX
1 y4eOHBIX CUTYaLUAX;

BBIOMpATh HAa OCHOBE OMOJIOTUYECKHX 3HAHUM IENIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M TOCTYINKax IO OTHOIIEHUIO K YKHUBOW MPUPOJIE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIATh I03HABATENIbHYIO JIESTEIbHOCTh, BBISBIATh IPOOJIEMBI,
CTaBUTb U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJjaull B 00pa30BaTEIbHON NESITEIBHOCTH U )KM3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIICHUs MPOOJEeMbl C Y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIMOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paciupATh paMKU y4eOHOTrO IpeMeTa Ha OCHOBE JIMUHBIX NPEAOUTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh ()OPMHUPOBAHUIO U TNPOSABICHUIO LIIMPOKOH 3pYAMLIMU B Pa3HBIX OOIACTIX
3HaHUH, IOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIa/IeTh HABbIKAMH M03HABATEJIbHON pe(IeKCHN KaK OCO3HAaHUS COBEPIIAEMbIX ACHCTBUI U
MBICIIMTEIBHBIX NPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUMH, NCIOJb30BATh NMPUEMBI pedaekcun ams
OLIEHKU CUTYyalluH, BBIOOPA BEPHOTO pPeILLCHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX MPU aHAJINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHe cedsl M APYIHX:

IIPUHUMATh ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAJIN3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI



[Ipenmernsie pe3ynabTaTthl ocBoeHHs nporpammbl COO mo Ouonorun Ha 06a30BOM YpOBHE
BKJIIOYAIOT crenupuyeckue st yuyeObnoro mpeamera «buonorus» HaydHble 3HAHUS, YMEHHS U
crocoObl  JCWCTBHI MO OCBOCHHIO, HMHTEPIPETAMH W TPEOOpa3OBAHUIO 3HAHUH, BUIbI
JESITEIbHOCTH IO TOJYYEHHUI0O HOBOTO 3HAHMSI U NPUMEHEHUIO 3HAHUN B Pa3JIMYHBIX Yy4EOHBIX
CUTYalUsiX, @ TAKKE B PEAJIbHBIX )KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme
IIpeIMETHBIE PE3YIbTaThl IPEICTABICHBI IO FOJIaM 00yUYEeHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» 6 10 knacce OJKHBI
OTpaxkartb:

c(OpMHUPOBAHHOCTh 3HAHUUW O MeECT€ M pOJM OHOJIOTUH B CHCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHpPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHUHBI MHUpa U
Hay4yHOTO MHUPOBO33pPEHMS, O BKJIAJE€ POCCUNUCKHUX M 3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JJIsl PEIEeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PAacKpbIBaTh COJEpKAaHUE OMOJOTMYECKMX TEPMHHOB U TMOHSATHM: KU3Hb, KIIETKA,
opranusM, MeTadogu3M (0OMEH BEUIECTB U MpEeBpallleHue YHEPruH), TOMeoCcTa3 (CaMOpPEryJIsIus),
YpOBHEBasl ~ OpraHM3alus  JKUBBIX  CHCTE€M,  CAaMOBOCIpOM3BENCHHE  (PEempoayKIus),
HACJIEICTBEHHOCTh, N3MEHYNBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jararb OWOJIOTMYECKHe TeopuH (KJIETOYHAas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHas JIoTMa MOJEKyIsipHON Ouosiorun), 3akoHel (I'. Menpens, T. Moprana, H. WU.
BaBuiioBa) 1 ydeHus (0 LEHTpax MHOTOOOpa3us U MPOUCXOXKJEHUS KyJIbTypHBIX pactenuid H. .
BaBuiosa), onpeaensTh rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIAJEeTh METOJaMM HAy4dHOIO MO3HaHUs B OWOJIOTMM: HAOJMIOAECHUE M OIMCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SBJICHUH, OpraHM3aldsd U MPOBEJCHHE OHOJIOTHUYECKOTO
OKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIENyEMbIMU
BEJIMYMHAMHU, OOBSACHEHHE MOJYYEHHBIX PE3YJIbTaTOB, UCIIOIb30BaHHBIX HAYYHBIX TOHATUMN, TEOPUI
Y 3aKOHOB, YMEHHUE JI€1aTh BBIBO/Ibl HA OCHOBAHHUH IOJTY4YEHHBIX PE3YyIbTATOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIC IPH3HAKM BHUPYCOB, KJIETOK IPOKApUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHA BEIIECTB U
IIPEBpAILEHUs] SHEPruM B KIETKe, (POTOCHHTE3a, IUIACTUYECKOIO M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHHMs, PA3MHOKEHUS, WHIUBHUIYaIbHOIO DPa3BUTUS
opraHu3ma (OHTOTEHE3);

YMEHHUE NPUMEHSATh NOJy4YEeHHbIE 3HAHUS Ul OOBSICHEHUS OHMOJIOTMYECKUX IPOLECCOB U
SIBJICHUM, JUI MPUHATUSA NPAKTUYECKUX PEIICHUH B MOBCEIHEBHON XXHU3HM C 1LI€IbI0 O0O0ecredeHus
0€30I1aCHOCTH CBOETO 3JI0POBbsI M 37I0POBbsl OKPY>KAIOLINX Jr0/IeH, COOIIOICHUS HOPM I'PaMOTHOTO
IIOBEJICHUsI B OKpYXKAWOLIEH NpUpPOIHONW cpesne, NMOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHUSA
JNOCTMDKEHUM ~ COBpeMEHHOW  Omojormu M OMOTEXHOJIOTMH  Afs  palMOHaJIbHOTO
IIPUPOJIOTIOJIL30BAHHUS;

YMEHHE pellaTh »3JeMEHTapHble T'eHETHYEeCKHe 3ajJaud Ha MOHO- U JAUrHOpHIHOE
CKpELIMBaHUE, CLIETIJICHHOE HAclleZIOBaHUE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKPEIUBAHUS JUIS
IIpeICKa3aHMsl HACIEN0BaHNs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATh JIA0OpaTOpHble M MNpaKTUYecKue paboThl, cOOII0AaTh MpaBHiA IPH
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh HHGPOPMALUIO OHOJOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO IICEBJIOHAyYHbIE 3HAHHUS M3 pPa3IMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBOil MH(OPMALMKN, HAYYHO-TIOMYJSPHbIE MaTepHajbl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHUH, MEUIIMHE, OMOTEXHOIOT HH;



yMeHue

CO3JaBaThb

COOCTBEHHBIE

IIMCbMCHHBIC

U YCTHBIC

cooOIeHusa, 0000I1as

OMOJIOTUYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIB30BATh MOHATHITHBIN
arnmapat OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHME. 10 KJIACC

N KonnuecTBo yacos DJIEKTPOHHBIC
o
n/_ HaumenoBanue pazzenoB u B Kourpon | Ilpaktnu | (uudpoBbie)
I TE€M MPOTPaAMMBI cer bHBIE ecKue 00pa3zoBaTeNbHbIC
© paboThI paboThI peCypcChl
bubmmoreka [IOK
1 Bbuonorus xak Hayka 2 1 0.5 https://m.edsoo.ru/7f41c2
92
bu6moreka [IOK
2 JKupble cuCTeMbI 1 X 1 0 0 https://m.edsoo.ru/7f41c2
OpraHu3aIus 92
. bu6moreka [IOK
3 XUMHUUCCKHIE COCTAB H 8 0 1 https://m.edsoo.ru/7f41c2
CTpOEHUE KIICTKH 92
bu6moreka [IOK
4 KuznenesTenbHOCTh KICTKU 6 0 0 https://m.edsoo.ru/7f41c2
92
PasmHoOXeHUE 1 bubnuorexa [JOK
5 WHIIMBHUIYyAIPHOE Pa3BUTHE 5 0 1 https://m.edsoo.ru/7f41c2
OpPraHU3MOB 92
HacnenctBeHHOCTD 1 Brbmaoreka LJOK
6 8 1 1.5 https://m.edsoo.ru/7f41c2
W3MEHUYHMBOCTh OPraHU3MOB 92
Cenexiust OpraHu3MOB. Brbmaoreka LJOK
7 2 0 0 https://m.edsoo.ru/7f41c2
OCHOBBI OMOTEXHOJIOTHH 92
bubmuoreka [JOK
8 PezepBHOe Bpems 1 0 0 https://m.edsoo.ru/7f41c2
92
OBUIEE KOJIMYECTBO YACOB 33 2 4
110 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHE. 10 KJIACC

Ne| Tewma ypoka KonunuecTBo 4acor [ara DneKTpoHHbIE TH(PPOBBIC
B | Ko | Ilpakr | Hu3yd4e | oOpasoBareibHbIC
11 ce | HTp | wnueck | HHA peCypcehl
/ ro| oib | He
II Hbl | pabor
e bI
pab
oT
BI
Buosnorus B cucreme Hayk 1 0 0 01.09. | bubmuotexa [JOK
2023 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTobl MO3HAHMS KHBOM 1 0 0.5 08.09. | bubanoreka [JOK
npupoabl. [IpakTuueckas 2023 https://m.edso0.ru/863e6122
paboTta No 1
«Mcnonp3oBanne
Pa3IUYHBIX METOJIOB TIPH
W3YYCHUH OMOJIOTHICCKUX
00BEKTOBY
buonornueckne cuCTEMBI, 1 0 0 15.09. | bubmmoteka [IOK
MPOIIECCHI U UX U3yUEHHUE 2023 https://m.eds00.ru/863e6564
XUMHUYECKUI COCTaB 1 1 0 22.09. | bubmuoreka IJOK
KieTku. Boma u 2023 https://m.edsoo0.ru/863e674e
MHUHEPAJILHBIC COJIH.
CraproBasi AMATHOCTHKA
benku. CoctaB u ctpoenue | 1 0 0 29.09. | bubmmoreka [IOK
0enKoB 2023 https://m.edso0.ru/863e6b72
depMeHTh — 1 0 0.5 06.10. | bubaunoreka [JOK
OMOJIOTHYECKHE 2023 https://m.eds00.ru/863e6b72
KaTaJu3aTOPHI.
JlaboparopHas padota Ne 1
«M3ydenue KaTaIuTHIECKON
aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMUIasbl WK
KaTasas3bl)»
Vraesoasl. JInnuael 1 0 0 13.10. bu6mmoreka [JOK
2023 https://m.eds00.ru/863e6870
HyxiienHOBbIE KUCIIOTHI. 1 0 0 20.10. | bubmuoreka [IOK
ATD 2023 https://m.edsoo.ru/863e6d5c
Ucropust u meTopl 1 0 0 27.10. bu6mmoreka [JOK
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U3Y4EHHUS KIIETKU. 2023 https://m.edso0.ru/863e6e88
Knerounas teopus
10 | Kuerka kak menoctHas 0 10.11. | https://resh.edu.ru/subject/5/
SKMBasi CUCTEeMa 2023 10/?ysclid=Imbpkned8r1295
72400
11 | Crpoenue 3ykapuoTHUUECKON 0.5 17.11. | bubauorexa LIOK
kieTku. JlabopaTopHas 2023 https://m.edso0.ru/863e6ff0
pabota Ne 2 «M3yuenue https://m.edso0.ru/863e716c
CTPOEHHMS KJIIETOK PACTEHUH,
KUBOTHBIX, TPUOOB 1
OaxTepuii o
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OIIHCAHUE
12 | OOMeH BelecTB UiIn 0 24.11. | bubamoreka IJOK
MeTal0JIM3M 2023 https://m.edso0.ru/863e766¢
13 | ®dorocunTe3. XeMOCHHTE3 0 01.12. | bubanoreka [JOK
2023 https://m.edso0.ru/863e7c98
14 | Dmueprermueckuit oOMeH 0 08.12. | bubmmoreka [JOK
2023 https://m.edso0.ru/863e7aae
15 | JKu3HECHHBIN UK KICTKH. 0.5 15.12. | bubmmoteka [IOK
Jlenenue kiaeTku. MuTos. 2023 https://m.edsoo.ru/863e7dc4
JlabopaTtopnast pabota Ne 3
«Habmronenue Muto3a B
KJIETKaX KOHYMKA KOPEeIIKa
JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 Buocunres Oenka. Peakmus 0 22.12. bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a 2023 https://m.edso00.ru/863e796e
17 Tpancusanus — OMOCHHTE3 0 29.12. bu6mmoreka [JOK
Oenka 2023 https://m.edso0.ru/863e796e
18 | Hexknerounsie Gopmbl 0 12.01. | BbubGamoreka [IOK
KU3HU — BUPYCHI 2024 https://m.edso00.ru/863e7540
19 | ®opmbl pa3sMHOXKEHUS 0 19.01. | Bbubamnoreka [IOK
OpraHU3MOB 2024 https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
20 | Meiio3 0 26.01. | bubmmoreka [IOK
2024 https://m.eds00.ru/863e7f4a
21 | OOpa3oBaHue U pa3BUTHE 0.5 02.02. | bubmuorexa [JOK
MOJIOBBIX KIIETOK. 2024 https://m.edso00.ru/863e81b6

Onino10TBOpEHHE.
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JIaboparopuas pabota Ne 4
«M3ydeHue crpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpErapaTax»»

22

NupuBunyanbHOE pa3BUTHE
OPraHu3MoOB

09.02.

2024

bu6mmoreka [IOK
https://m.edso0.ru/863e8436

23

I'eneTnka — Hayka o
HACJIEICTBEHHOCTH U
U3MEHYUBOCTHU

16.02.

2024

bu6mmoreka [{OK
https://m.edso0.ru/863e86f2

24

3aKOHOMEPHOCTH
HacJIeJOBaHUS MPU3HAKOB.
Monorubpuanoe
CKpEIIMBaHNE

01.08.

2024

bubmmoreka [{OK
https://m.edso0.ru/863e8878

25

JurubpuaHoe
CKpeIllMBaHUE. 3aKOH
HE3aBHUCHUMOTO
HacJe0BaHuUs TPU3HAKOB

15.03.

2024

bu6moreka [IOK
https://m.edsoo.ru/863e89a4

26

CremieHHOe HacjeJOBaHHuEe
npusHakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3ynbTaToOB
MOHOTHOPHUIHOTO H
JTUTHOPUTHOTO
CKpEITUBaHUS Y APO30(PHITBI
Ha TOTOBBIX
MHKpOIIpernapaTax»

0.5

22.03.

2024

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

27

T'eneruka noma.
HacnegoBanue nmpu3HaKos,
CLEIUIEHHBIX C [OJIOM

05.04.

2024

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

28

HN3MeHYnBOCTS.
HenacnencrBennas
U3MEHYUBOCTD.
JlaboparopHas padota Ne 6.
N3yuyenue

MO (UKAITTOHHO N
U3MEHYUBOCTH, IIOCTPOCHUE
BApPUALIMOHHOIO psJia U
BAPUALIMOHHON KPUBON»

0.5

12.04.

2024

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

29

HacnencrBennas
M3MEHYHUBOCTD.
JIaGoparopHas pabota Ne 7.
«AHanu3 MyTauun y

0.5

19.04.

2024

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe
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Ip030(hUIIBI HA TOTOBBIX
MHUKpOIIpernaparax
30 | T'enermka yenoBeka 1 26.04. | bubmmoteka [IOK
2024 https://m.edso0.ru/863e8d78
31 | KonrtposbHas paboTa mo 1 03.05. | https://resh.edu.ru/subject/5/
teMe «HacnencTBeHHOCTh U 2024 10/?ysclid=Imbpkned8r1295
M3MEHYHUBOCTH OPTaHU3MOBY 12400
32 | Cenekuus Kak HayKa u 1 17.05. | bubmmoteka [IOK
nporiecc. MeToiel u 2024 https://m.edso0.ru/863e9214
JNOCTH KEHUS CEJIEKIINU bu6moreka [IOK
PacCTeHHIA U KUBOTHBIX https://m.eds00.ru/863e9214
33 | buorexHonOTH Kak oTpacib | 1 24.05. | bubmmoteka [JOK
MIPOM3BOJICTBA 2024 https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO 33
YACOB I10 ITPOI'PAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOTO
MPOIIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
1. buonorus / [Taceunnk B.B., Kamenckuit A.A., Pyoros A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Aknmoneproe o61miectBo «M3narenbetBo «IIpocBemeHue

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. buonorus, 10-11 kmaccel/ Aaapeesa H./l., O6miecTBo ¢ orpaHUYeHHON

oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»
2.

buonorus, 10-11 knaccsl/ Baxpymes A.A., bypckuit O.B., Paytuan A.C.,
Ponnonosa E.N., Pozarnor M.H., O61iecTBO ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO

«bamaccy

buomnorwms, 10-11 kmaccel/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mon
penakmueit Kpukcynosa E.A., O6miecTBo ¢ orpaHiYe€HHON OTBETCTBEHHOCTHIO
«Pycckoe coBo - yueOHUK»

U ®POBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
1. https://resh.edu.ru/subject/5/11/?ysclid=Imbpmnokhe576280646
2. https://resh.edu.ru/subject/5/10/?ysclid=Imbpkned8r129572400
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